This study was prompted, after it became apparent that replacement was likely to become the standard therapeutic remedy for severely damaged heart valves, by the clinical impression that many patients with Ebstein's anomaly of the tricuspid valve were relatively old, and that the mortality during childhood was relatively small. As the longterm prognosis of artificial valves was in doubt, and patients with Ebstein's anomaly were known to be bad surgical risks, it seemed important to determine whether or not it was necessary to replace the malformed tricuspid valve before they were old enough to receive a prosthesis that was large enough to have at least a chance of lasting a lifetime. Because the only way to establish the facts about such rare lesions is through fairly large scale international cooperation, the investigation was undertaken on
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Methods
The analysis was made from a questionnaire containing answers to 37 questions together with the electrocardiograms and x-rays of each case, which was then classified for diagnostic purposes by the writer as -(a) proved to the contributor's satisfaction by cardiac catheterization, angiocardiography, cardiac surgery, or necropsy, (b) probable from clinical features, x-rays, and electrocardiograms, (c) doubtful, or (d) unlikely. Only the 40I cases that were classified (a) and the I04 cases classified (b) are included in the series. Ebstein-like malformations of the tricuspid valve in patients with pulmonary atresia and an intact interventricular septum were excluded, as were those occurring on the left side of the heart in bulboventricular inversion, the so-called corrected trans- position.
For the purpose of this study, infancy is defined as the first year of life, and adolescence, using the Oxford English Dictionary's definition, extends to 25 years. After analysis of the surgical results, this span of 24 years, excluding the first year of life, was divided arbitrarily at I5 years because it seemed that most would be well enough grown by then to take an adult-size prosthetic tricuspid valve; it is freely admitted that many individuals might be large enough before this age, especially if they had a large heart with a widely dilated valve ring.
In an attempt to estimate the length of follow-up, the questions were framed to discover how long each patient had been observed since the diagnosis of Ebstein's anomaly had been made. It soon became obvious during the analysis that many had been observed since infancy or early childhood with a diagnosis of congenital heart disease though not yet recognized as having Ebstein's anomaly. All that can be said, therefore, is that some had been seen many times and most had been seen several times over a number of years; a few had been seen only once. This, then, is a retrospective view of the hospital population of patients with an uncommon life-threatening malformation that probably reflects the prevalence of the classical form of the anomaly in the community more accurately than it would for most other types of congenital cardiac malformation. It almost certainly underestimates the number of patients with Ebstein's anomaly who have small hearts and less severe tricuspid malformations, who are much more difficult to diagnose, especially as few of them have symptoms. The absence of many such cases from the series, however, tends to overestimate rather than underestimate the gravity of the prognosis for the remainder, because most of those with small hearts pass unrecognized and few of them die in childhood or adolescence: those who do die usually die sudden deaths from an unknown cause, and are often diagnosed at necropsy.
Results
Sex and familial incidence Two hundred and fifty-eight of the 505 cases were male and 247 were female (2oo M+2oI F in (a); 58 M + 46 F in (b)), confirming that there is no difference between the sex incidence of this malformation (Vacca, Bussmann, and Mudd, I958; Genton and Blount, i967 Deaths and dysrythmias during cardiac catheterization Before considering the natural deaths in more detail, the iatrogenic deaths reported in the series merit careful study because they represent the pooled experience of cardiac catheterization in 363 patients from 57 centres (Tables 3 and 4 ). In the early days of intracardiac investigation it soon became evident that patients with Ebstein's anomaly were high risk cases. Some went so far as to say that if this diagnosis were suspected on clinical grounds, they should not be catheterized (Campbell, I953; Wood, 1956 Table 3 . Of the 6 who survived, 3 had asystolic arrest and 3 had rapid ventricular dysrhythmias; of the 13 who died, 4 had asystolic arrest, 6 had rapid ventricular dysrhythmias, and 3 had very rapid supraventricular tachycardia that could not be controlled and caused acute heart failure. All I9 were in sinus rhythm at the start of the procedure. Only 2 had ventricular preexcitation, an incidence of approximately io per cent, which is about the same as the incidence of pre-excitation for the whole series of 505 cases. Only 5 had a history of paroxysmal dysrhythmia, i.e. 26 per cent, which is similar to the incidence of 25 per cent (92 patients) in the 363 who were catheterized and of 28 per cent (I43 patients) in the series as a whole. The only clue that might lead one to anticipate trouble during cardiac catheterization is a large heart. Heart size is difficult to quantitate in many cases of Ebstein's anomaly because the heart is not only large but often oddly shaped. It projects on both sides of the mid-line and frequently into the upper hemithorax making it difficult to apply the usual index measurements. With a simple and somewhat impressionistic 3-grade classifica- Deaths from natural causes The deaths from natural causes are summarized in Table 5 . After an initially high mortality from congestive heart failure during the first few months of life, the mortality settles to an average of I2'4 per cent, which is scattered fairly uniformly throughout childhood and adolescence (Fig.) . The Much better results were obtained in these I5 larger patients, Io of whom survived, a mortality of 33 per cent; all 5 who died were in cardiac grades III or IV. Again, with only one exception, the patients, whose cardiac grades before operation were by and large poorer than those in the younger group, were either greatly improved after the insertion of a prosthesis or did not survive the attempt to insert it. The total surgical experience (palliative and definite) and a comparison between the surgical mortality and death from natural causes are summarized in Table I2 . In the younger group those who had surgical treatment were on average a little Carter (I97 i), and Bialostozky, Horwitz, and EspinoVela (I972). This study was started in I968 because no clear picture of the natural history in childhood and adolescence had emerged from the published reports, at a time when surgery was being advocated with increasing frequency before any surgical criteria had been established. It has provided much new factual information about a large number of cases, which has confirmed some features suggested by smaller series and refuted others. It has also provided unequivocal evidence about the role of surgical treatment in the management of those born with this lesion.
Perhaps the most striking thing to emerge from the analysis is the large number of patients with Ebstein's anomaly who are in cardiac grades I or II. An attempt has also been made to correlate the radiological and electrocardiographic features, which will be published later, with mortality. Though the data are not yet complete, it is already obvious that the reported incidence of pre-excitation and paroxysmal dysrhythmia is no greater in those who died, even in the sudden deaths, than in the series as a whole. Patients dying suddenly under I5 years of age tended to have smaller hearts than those who died in heart failure, and larger hearts than those who survived. In those over IS, the hearts of both those dying suddenly and in heart failure were larger than in the younger patients and the difference between the two all but disappeared, though both had larger hearts than the majority of those who survived. There are, however, so many exceptions that heart size is not helpful in predicting the outcome for individual cases, especially as they get older. While gross cardiomegaly is an unfavourable sign, large numbers of patients survive for many years with hearts that practically fill the thorax. 
